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IN THE CLAIMS 

This listing of the claim will replace all prior versions and listings of claim in the 
present application. 
Listing of Claims 

21 . (currently amended) A virilization device coupled to a host computer 
and at least one disk array system in SAN (Storage Area Network), said disk array 
system having a controller and a plurality of disk drives and having a logical volume, 
said logical volume related to a first LUN (Logical Unit Number) and configured by said 
disk drives, said virtualization device comprising: 

a Fiber Channel switching module; and 

a controlling module; 

wherein said Fiber Channel switching module comprises: 
a first port being coupled to said host computer and receiving an input command 
sent from said host computer to a virtual volume, said virtual volume being related to 
said logical volume transparently for said host computer and being related to a second 
LUN (Logical Unit Number), said input command being based on Fiber Channel 
Protocol, 

a second port being coupled to said disk array system and transferring data of 
said input command to said disk array system based on said Fiber Channel Protocol, 
and 

at least one first processor coupled to said first port and said second port, 
cracking said input command and controlling to relay said data of said input command 
from said first port to said second port based on said cracking and a map, said map 
having information of between said virtual volume and said logical volume, 

2 
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wherein said controlling module comprises a second processor which is 
coupled to said first processor and controlling a control information in said 
virtualization device, and 

wherein, said Fiber Channel switching module relays said data of said input 
command to said disk array system without transferring said data of said input command 
to said controlling module, if said Fiber Channel switching module receives said input 
command. 

22. (currently amended) A virtualization device according to claim 21 , 
wherein said input command having information of a port of said host computer as a 
source port of said input command, information of said first port as a target port of said 
input command and information of said virtual volume. 

23. (currently amended) A virtualization device coupled to a host computer, a 
first disk array system and a second disk array system in SAN (Storage Area Network), 
said first disk array system having a first controller and a plurality of first disk drives and 
having a first logical volume configured by said first disk drives, said second disk array 
system having a second controller, a plurality of second disk drives and a second logical 
volume configured by said second disk drives, said virtualization device comprising: 

at least one Fiber Channel switching module comprising: 

a first port being coupled to said host computer and receiving an input command 
sent from said host computer to a virtual volume, said virtual volume being related to said 
first logical volume and said second logical volume transparently for said host computer, 
said input command being based on Fiber Channel Protocol; 
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at least one second port being coupled to said first or second disk array system 
and transferring data of said input command to said first or second disk array systems 
based on said Fiber Channel Protocol; and 

at least one first processor coupled to said first port and said second port, cracking 
said input command and controlling to relay said data of said input command from said 
first port to said second port selected among a plurality of ports based on said crack and 
a map, said map having information of between said virtual volume and said first and 
second logical volumes; and 

at least one controlling module comprising a second processor coupled to said 
first processor, controlling a control information in said virtualization device; 

wherein said Fiber Channel switching module relays said data of said input 
command to said first or second disk array systems without transferring said data of 
said input command to said controlling module, if said Fiber Channel switching module 
receives said input command. 

24. (currently amended) A virtualization device according to claim 23, 
wherein said input command having information of a port of said host computer as a 
source port of said input command, information of said first port as a target port of 
said input command and information of said virtual volume. 

25. (previously presented) A network switch coupled to a host computer and 
to a first disk array system in SAN (Storage Area Network), said first disk array 
system having a plurality of first disk drives and at least one first logical volume 
configured by said first disk drives, comprising: 
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a Fiber Channel switching device; and 
a controlling device; 

wherein said Fiber Channel switching device comprises: 

a first Fiber Channel port receiving a write access request from said host computer 
to a virtual volume, said virtual volume being related to said first logical volume, the 
number of said first logical volume being transparently for said host computer, 

a second Fiber Channel port transmitting data of said write access request to said 
first disk array system, 

a first processor being coupled to sard first Fiber Channel port and said second 
Fiber Channel port and controlling to relay said data of said write access request from said 
first Fiber Channel port to said second Fiber Channel port based on said write access 
request and a table, said table having a relationship information between said virtual 
volume and said first logical volume, 

wherein said controlling device comprises a second processor controlling a control 
information concerning said network switch and being coupled to said first processor, and 

wherein said Fiber Channel switching device relays said data of said write access 
request to said first disk array system without transferring said data of said write access 
request to said controlling device, if said Fiber Channel switching device receives said 
write access request. 

26. (previously presented) A network switch according to claim 25, wherein said 
write access request having information of a port of said host computer as a source port of 
said write access request, information of said first Fiber Channel port as a target port of 
said write access request and information of said virtual volume. 
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27. (previously presented) A network switch according to claim 25, wherein said 
network switch is coupled to a second disk array system, said second disk array system 
having a plurality of second disk drives, 

wherein said second processor controls information, which concerns at least 
one second logical volume configured by said second disk drives. 

28. (previously presented) A network switch according to claim 25, 
wherein said network switch stores an access limit information indicating permission 
rejection of said write access request, and 

wherein, when said Fiber Channel switching device receives said write access 
request from said host computer to said first logical volume, said Fiber Channel 
switching device checks whether said write access request is permitted to access to 
said first logical volume or not based on said access limit information. 

29. (previously presented) A network switch coupled to a host computer, a first 
disk array system and a second disk array system, said first disk may system having a 
plurality of first disk drives, said second disk array system having a plurality of second 
disk drives, said network switch having a virtualization function for making both a first 
logical volume configured by said first disk drives and a second logical volume configured 
by said second disk drives be virtualized, said network switch comprising: 

a Fiber Channel switching device comprising: 
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a first port receiving an access request sent from said host computer to a virtual 
volume based on Fiber Channel Protocol, said virtual volume being related to both said 
first logical volume and said second logical volume transparently for said host computer; 

a second port transmitting data of said access request to said first disk may system 
based on Fiber Channel Protocol; and 

a first processor being coupled to said first port and said second port and 
controlling to relay said data of said access request from said first port to said second 
port based on said access request and a table, said table having a relationship 
information among said virtual volume, said first logical volume and said second logical 
volume; 

a controlling device coupled to said Fiber Channel switching device, comprising 
a second processor controlling a control information concerning said network switch; 
and 

wherein said Fiber Channel switching device relays said data of said access 
request to said first disk may system without transferring said data of said access request 
to said controlling device, if said Fiber Channel switching device receives said access 
request. 

29. (previously presented) A network switch according to claim 29, 
wherein said access request having information of a port of said host computer as a 
source port of said access request, information of said first port as a target port of said 
access request and information of said virtual volume. 
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31 . (previously presented) A network switch according to claim 29, 
wherein said second processor controls said second logical volume. 

32. (previously presented) A network switch according to claim 29, 
wherein said network switch stores an access limit information, which indicating 
permission/rejection of said access request, and 

wherein, when said Fiber Channel switching device receives said access 
request sent from said host computer to said first logical volume, said Fiber Channel 
switching device checks whether said access request is permitted to access to said first 
logical volume or is not permitted based on said access limit information. 

33. (new) A method for controlling a storage system including 
a host computer; 

a first storage controller, connected communicably to said host computer, for 
receiving a data frame transmitted from said host computer and executing data input to 
and data output from a first storage device in response to a data input/output request 
described in said data frame; and 

a second storage controller connected communicably to said first storage 

controller, 

the method comprising: 

relaying by said first storage controller, upon receipt of said data frame 
transmitted from said host computer, said data frame to said second storage 
controller in response to information described in said data frame; 
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wherein said data frame is a data frame conforming to Fiber Channel Protocol, 
and wherein said relaying is conducted by a Fiber Channel switch included in said first 
storage controller; 

wherein said data frame includes therein described as said information, at least 
one of: 

information for specifying a Fiber Channel port of the source of said data frame; 
information for specifying a Fiber Channel port of the destination of said data 
frame; and 

information for specifying said storage devices, and wherein 

said first storage controller stores access limit information indicating 
permission/rejection of an access of a Fiber Channel port of the source to said Fiber 
Channel port of the destination or to said storage device of the destination, comprising: 

by said first storage controller, when receiving said data frame from said host 
computer, referring to said access limit information to check whether said Fiber Channel 
port of the source of said data frame is permitted to make access to said Fiber Channel 
port of the destination or to said storage device of the destination; and 

relaying by said first storage controller said data frame to said second storage 
controller only when said access is permitted, 

wherein said access limit information indicates permission/rejection of an 
access to said storage device of the destination by relating said Fiber Channel port of 
the source and said Fiber Channel port of the destination to a Logical Unit Number of 
said storage device of the destination. 

34. (new) A method for controlling a storage system including: 
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a host computer; 

a first storage controller, connected communicably to said host computer, for 
receiving a data frame transmitted from said host computer and executing data input to 
and data output from a first storage device in response to a data input/output request 
described in said data frame; and 

a second storage controller connected communicably to said first storage 
controller 

the method comprising: 

relaying by said first storage controller, upon receipt of said data frame 
transmitted from said host computer, said data frame to said second storage 
controller in response to information described in said data frame: 

wherein said data frame is a data frame conforming to Fiber Channel Protocol, 
and wherein said relaying is conducted by a Fiber Channel switch included in said first 
storage controller; 

wherein said information is at least one of: 

information for specifying a Fiber Channel port of said source of said data frame; 

information for specifying a Fiber Channel port of said destination of said data 
frame; and 

information for specifying said storage devices; 
wherein 

said data frame includes therein described as the information: 

information for specifying a Fiber Channel port of the source of said data frame; and 
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information for specifying a Fiber Channel port of the destination of said data 
frame; and wherein 

said first storage controller stores information indicating priority of a data 
input/output process corresponding to said data frame, by relating to a combination of a 
Fiber Channel port of the source and a Fiber Channel port of the destination, 
comprising: 

by said first storage controller, when receiving said data frame from said host 
computer, executing a data input/output process for said storage device connected to 
said port of the destination of said data frame, in conformity with said information 
indicating said priority, 

wherein said information indicating priority indicates priority of a data input/output 
process of a data input/output process for said storage device connected to said port of 
the destination of said data frame by relating said Fiber Channel port of the source and 
said Fiber Channel port of the destination to a delay time after which the data 
input/output process for said storage device is executed. 

35. (new) A method for controlling a storage system according to claim 6, 
wherein said information indicating priority is information indicative of timing to execute the 
data input/output process for said storage device. 

36. (new) A storage controller comprising: 

means connected communicably to a host computer, for receiving a data frame 
transmitted from said host computer and executing data input to and data output from a 
first storage device in response to a data input/output request described in said data 
frame; 
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means connected communicably to another storage controller, for receiving a 
data frame and executing data input to and data output from a second storage device in 
response to a data input/output request described in said data frame; 

means for, when receiving a data frame transmitted from said host computer, 
relaying said data frame to said another storage controller in response to information 
described in said data frame, 

wherein said data frame is a data frame conforming to Fiber Channel Protocol, 
said relaying being conducted by a Fiber Channel switch included in the first storage controller, 
wherein said information is at least one of: 

information for specifying a Fiber Channel port of the source of said data frame; 
information for specifying a Fiber Channel port of the destination of said data frame; and 

information for specifying said storage device, and wherein 

said data frame includes therein described as the information: 

information for specifying a Fiber Channel port of the source of said data frame; 

and 

information for specifying a Fiber Channel port of the destination of said data 

frame; 

means for storing information indicating priority of a data input/output process 
corresponding to said data frame, by relating to a combination of said Fiber Channel port 
of the source and said Fiber Channel port of the destination; and 

means for, when receiving said data frame from said host computer, executing a 
data input/output process for said storage device connected to a port of the 
destination of said data frame, in conformity with said information indicative of priority, 
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wherein said information indicating priority indicates priority of a data input/output 
process of a data input/output process for said storage device connected to said port of 
the destination of said data frame by relating said Fiber Channel port of the source and 
said Fiber Channel port of the destination to a delay time after which the data input/output 
process for said storage device is executed. 
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